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@ Video tape recording and reproducing apparatus.

@ A video tape recording and reproducing apparatus
which uses rotary video heads (21, 22) to record and
reproduce video signals and which slightly draws forward a
magnetic tape (2) after the lapse of a given time from a
temporary stop of the tape during the recording or reproduc-
ing, and then again temporarily stop the tape, thereby
avoiding damage to the magnetic heads and magnetic tape.
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VIDEO TAPE RECORDING AND REPRODUCING APPARATUS

This invention relates to a video tape
recording and reproducing apparatus using rotary
magnetic heads, and more particularly to such
apparatus which prevents a magnetic tape and the rotary
heads from being damaged when temporarily stopped for
a long time during the recording or reproducing modes
and is easy to use for users of VIR,

When video tape is temporarily stopped
during the recording or reproducing modes, the stop,
if for a long time, leads to the rotary magnetic
heads scanning the same portion of the magnetic tape,
thereby creating the problem that the magnetic layer
of the tape peels off leading to tape damage or
adhesion of the peeled layer to the magnetic heads.
Therefore, conventionally, the temporary stop, after
the lapse of a given time, is often released to put'-
the VIR into a stop mode condition. Such a remedy,
however, requires reloading of the magnétic tape on
the rotary magnetic head drum for restarting the
recording or reproducing, or the head shifts from the
posi{ion where it has previously recorded or
reproduced the tape.

- An object of the invention is to provide a
videortape recording and reproducing apparatus which

has improved means for the control for a temporary
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stop of magnetic tape during the recording or
reproducing mode.,

The present invention provides a video
signal recording and reproducing apparatus for a
video tape recorder which loads a magnetic tape on a
rotary magnefic head drum so as to record or
reproduce video signals by magnetic heads, character-
ized in that said apparatus has a tape transportation
means which temporarily stops transportation of said
tape for a time T while keeping rotary magnetic heads
rotating during recording or reproducing, allows said
tape to advance a litile after the lapse of said time
T from the position of the temporary stop, and then
temporarily stops said tape for said time T thereby
to prevent'the magnetic heads and the tapé from
damaginge. )
) Features and advantages of the invention
will be more apparent from the following description
of an embodiment thereof when taken in conjunction
with the accompanying drawings, in which:-

Figure 1 is a diagrammatic plan view of
mechanism of a video signal recording and réproducing
apparatus accofding to this invention using a rotary
head drum; - )

Figure 2 is a flow chart of the program of
a microcomputer used in the appardtus shown in Figure
13 and ' o -

Figure 3 is a perspecti%é'v;ew of a video
signal recording and reproducing apparatus of the
invention, in combination with a television camera.

In a so—célled_helical scan video tape
recorder, a magnetic tape is wound on a rotary head
drum and is recorded, while travelling, by rotary
magnetic heads to produce sloping tracks in the tape,

the reproduction being performed by scanning the

| i e i st o st
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recording tracks with the magnetic heads;

Figure 1 is a plan view of such a mechanism
in which a mechanical chassis 1 has disposed thereon
a rotary head drum 3 and tape cassette 4 containing
tape reels 16, 17. Figure 1 shows a recording or
reproducing condition, in which a magnetic tape 2 is
drawn out of the cassette 4 and loaded on the rotary
head drum 3 through loading supports 5 and 6 having
guide posts 7A, 7B, 8A and 8B respectively (loading
supports 5 and 6 move from within the cassette as shown
in dotted lines to the position shown in full lines).
The magnetic tape 2 is drawn off the supplying reel
16 and is wound on the take-up reel 17 via a guide
post 9, the guide posts 7A and 7B, the rotary head drum
3, the guiée posts 8B and 8A, an audio and control
signal recordiﬁg and reproducing head 10, a guide post
11, a capstan 13, a pinch roller 12, and a guide post
25. '

Next, the tape transportation means will be
described on a basis of Figure 1. A driving force is
transmitted from a motor 18 to a capstan flywheel 14
(provided below chassis 1) through a belt 15, so that
the capstan 13 which is integral with the flywheel 14
rotates to move magnetic tape 2 in the direction of the
arrow 19 when the pinch roller 12 presses the tape
against the capstan 13 at the finish of the tape
loading operation. In addition, the magnetic tape is_
allowed to be wound on the take-up reel 17.

In some cases, the magnetic tape is
temporarily stopped to be left as it is until the
sequential recording starts. This happens, for
example, during recording using a television camera,.
when selecting an object to be photographed or for a
pause during recording. When this happens, the travel

of the magnetic tape is temporarily brought to a halt
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although the VIR mode is still in the recording

condition. Similarly, a temporary stop may occur

during reproduction.

It is enough for the temporary stop of the

magnetic tape to stop the rotation of motor 18 but

there is a difference between the recording and the

reproducing. Simply stopping rotation of the motor

18 is enough during the recording, while during

reproduction, a particular design is necessary not to

cause fluctuation on a picture at the boundary of the

recordings prior to and after the temporary stop of

the magnetic tape, which will be detailed below. In

either case, the travel of magnectic tape inevitably

stops and the magnetic tape 2 is scanned and rubbed

at the same portion by the rotary magnetic heads 21

and 22 on the rotary magnetic head drum 3.

The magnetic tape for VIR, even when rubbed

several times on the same portion by the rotary

magnetic heads, may not be damaged if rubbed for only

a short time. The usual magnetic tape, however, may

cause head clogging due to peeling-off of the magnetic

layer and its adhesion to the magnetic heads. Hence,

in order not to affect the magnetic tape or the

magnetic heads a halt to the recording or reproducing

modes has been often carried out hitherto after a

1apse of time of, say, five minutes from the temporary

stope.

A halt in VIR means that the magnetic tape

loaded on the rotary head drum is rewound into the

cassette. When it is intended . -to restart the

recording or reproducing mode from the above halt

condition, a command button is pushed for recording

or reproducing, but the rotary head system VIR, as

vell-known, must take the tape out of the cassette

to be loaded on the rotary head drum.

In other words,
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it is necessary, for the recording, reproducing and
halt, to load the magnetic tape on the rotary head
from the cassette: +the so-called loading, and to take
the loaded tape into the cassette: the so-called
unloading. - :
When restarting the recording or reproducing
after temporary stop of the tape and -the halt of VTR,
the above loading and unloading operations shift the
magnetié tape when reloaded, from its position with

respect to the rotary head drum at the temporary stop.

R YUV

Recording in such conditions will create fluctuations
at the boundary of recorded pictures, thereby not
obtaining a re?rodﬁced picture which is the same as
that at thg'teﬁpgfary stop.

7 dThis.invention aims at provision of a VIR
free from the above defect, which is so constructed
that the magnetic tape; when left as temporarily
stopped, is moved forward a little, regardless of its

temporary stop mode, after a lapse of time e.g. five

stop condition. Such operation is carried out by a
circuit for control of the unit described above. The
mechanical control circuit 26 is altered and composed
mainly of a microcomputer, so that the constant time

interval T (for example about five minutes) from the

temporary stop is measured by the microcomputer (a
timer means) and a command of moving-the tape forward
a little by said tape transportation means is output
by the same.

To describe this invention in full, the
operation of a microcomputer (MPU) 26 will be described
in conjunction with a flow chart of the program for
the microcomputer.which is shown in Figure 2.

A switch 29 by which is provided the commandr
signal fbr the temporary siop (PAUSE) and the restart
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of the tape travel. A terminal "out" in the MPU 26
is the output for the control signal which starts or
stops motor 18. Whenever the MPU 26 is given said
control signal from switch 29, an output phase of one
memory Ml(usually a flip-flop) in the MPU 26 is
inverted. The output phase is kept unchanged unless
said control signal is given. In the set state .
("1") of Mi’ the magnetic tape travels, and in the
reset statg ("0") of Ml’ the magnetic tape does not
travel, namely pause. "M1=0?“ in the flow chart of
Figure 2 means the judgement where M1=0 (PAUSE) or
M1=O (travel). If M1=1, HOUT" in the MPU 26 is set
Wi, so that motor 18 revolves. On the other hand,
if M1=O (PAUSE) nouTY iﬁ the MPU 26 is reset "O" so
that motor 18 stops. In this way, "OUT OV process
in the flow chart in Figure 2 is carried out.

Next, to obtain the time interval T, "ACCY
(=counter) is set the value T. Then, the ACC is . ;
decremented {substracti 1), and tested if the value of
ACC is 0. If the value of ACC is not 0O, the ACC is
decremented and tested again. This operation is
repeated until the value of ACC becomes 0, i.e. the
time interval T ends.

After the time interval T, "OUT" of the
MPU 26 is set "1" (OUT 1) so that the tape begins
travelling. "OUT" is in set state during a time T°
(To is counted in the same way as Ti)' After the -
time To passed, "OUT" is reset "O". The time To is
a very short time. For example, To may be at least
a time corresponding to one field of the television
signal. After this process (OUT 0), the operation - .
returns to the starting point where the next operation
is determined by the state of Mi' That is, if M1=D,
the tape will stop, and if M1=1, the tape will travel.

Further, during the PAUSE state, if the
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start command is given, i.e. M1 becomes 1, an
interruption routine (not shown) will start prior to
the above routine shown in Figure 2, so that the
ACC will be reset and "OUT" becomes 1 thereby to move
the tape forward.

The slightly forward movement of the tape
is advantageous in that the portion of the tape
rubbed for said time interval T by the rotary magnetic
head is shifted slightly due to the movement of the
tape, whereby the tape can be put again in the
temporary stop condition. The distance Xfor the shift
is dependent on the tape speed v cm/sec during the

minimum normal reproducing or recording, divided by

the field frequency J"F:

R= U/ Fp eeeneenineniinaenns.(1)
where;FF is 59.94 Hz for the Japan-U.S.A. standard
television signal. For example, a tape speed of
U= 3.335 cm/sec for the VHS Standard gives X = 0.556mm.
A user is deemed not to be sensible of the shift of

the tape during the temporary stop because the

" reproduced picture does not fluctuate by virtue of

such a small shift except a considerably violent motion
is recorded. The tape, if left for a long time,
travels little by little every five minutes, so that

the reproduced picture of course is different from the

original,

Next, the recording operation will be
detailed. By using temporary stop facility during
the recording it is desirable that the transition to

the next recording will be smooth. A helical scan

-VIR, as is well-known, records video signals -

representing one field on one slope of the track, so
that the scanning trace of rotary head on the tape at

the temporary stop is different from that during the
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transportation of the tape. Hence, when the tape
merely is stopped and the recording restarts,
fluctuation in the picture is generated due to the
transition. There are various methods to avoid the
above, among which the following method is often
adopted. Namely, the magnetic tape is reversely
moved by,ﬁR (several centimeters) from the temporary
stop point and then stopped. Imn brief, the recorded
tape igs moved backward only by,%R and then temporarily
stopped. Upon restarting the recording, the tape is
normally moved, in the reproducing condition, at a
length smaller than}l,R by Z)XR from the time of the
command to restart the recording, and thereafter the
recording ?estarts. The tape in length oflﬁR - lSXR
is already recorded, so that the previously recorded
portion of the tape, when kept in the reproducing
condition, is not erased and the reproductioﬁ control
signal can be reproduced. Hence, a servo circuit is
used to phase the above signal with the synchronisation
signal of video signal to be recorded sequentially, so
that the reproduction control signal, upon restarting
the recording, coincides in the recording phase
(recording track phase) with the previously recorded
signal, thus causing no fluctuation in the picture at
the boundary. In addition, the previously recorded
portion overlaps with the later-recorded portion only
by £>%R, which is minimal and so scarcely affects the
reproduced picture.

Thus, even in the method for the temporary
stop during the recording and for the restart of
recording, unless the tape is advanced a little after
five minutes from the temporary stop, the above
problem of tape damage will be created. During the
recording, the reproducing mode is necessary for the

tape in a slight advance, otherwise, the recorded
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portion is doubled during the tape movement only.
Alternatively, the tape may be slightly advanced by
the following method. Namely, the tape, when
temporarily stopped during the recording, stops in
condition of being moved reversely only by,ﬁR as above-
mentioned, and after the lapse of time for five minutes,
the tape now is normally fed (in the reproduction mode)
by,QR + AX’R and again reversely moved to be kept in
the temporary stop condition. Therefore, the tape
advances normally bymALR.from its original position,
so that the mechanical control circuit 26 advances the
tape by,?,R +A£R every five minutes and carries out
the reverse movement (by‘RR) of the tape for the
temporary §top for restarting the recording, which is
enough to be programmed in the microcomputer.

The VIR of the invention, in either case
of recording or reproducing, can prevent the magnetic
layer of the tape from peeling-off caused by the
temporary stop. However, in a case of leaving the
tape in the temporary stop condition for a long time
while the heads are rotating, the following drawback
will occur, which is eliminated, as conventional, by
bringing the heads to a halt of rotation while keeping
the tape loaded. For example, a television camera 27
combined with a portable VIR as shown in Figure 3 has
recently been widely used, the television camera 27
being connected to VIR 31 through a cable 30 to oo
record on VIR 31 video signals of the object taken by
camera 27, in which the aforesaid temporary stop (a
switch 29 at the camera side gives the temporary stop
order) often must be carried out. In this instance,
the above method, when leaving the tape as the temporary
stop for a long time, advances it little by little,
whereby the head at last may reach the not-recorded

portion of the tape. Thus, the reccorded pictures of .
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course are not continued even when restarting the
recording. Furthermore, even during the temporary
stop, a motor for rotating the rotary head drum of
course consumes power and a current flows in other
circuits, whereby the batieries are consumed to lead
to a shutoff of the apparatus.  Hence, for a temporary
stop lasting a long time, rotary head drum 3 and

other circuits are cut-off from the power source
keeping the temporary stop (keeping tape 2 in Figure

1 attached to rotary head drum 3), so that the rotary
drum 3 does not rotate to thereby avoid the afore-
said tape damage or head clbgging. For this purpose,
television camera 27 is provided with a switch 28,
which is turned to "under the femporary stop", thereby
cutting-off the motor driving the rotary head drum
and other circuits from the power source, where the
mechanical control circuit 26 should be kept energized.
Hence, the tape is not shifted even when left for a
long time and the batteries can conserve power (the
camera of course is cut off) due to the fact that the
mechanism unit is kept temporarily stopped and the
tape need not move after the lapse of time for five
minutes. Also, the microcomputer has to be so
programmed that the mechanical control circuit may

not work even after five minutes.

'As seen from the above, this invention aims
at the protectiocon of the magnetic tape and rotary
heads in VIR when the temporary stop is carried out
during the recording or reproducing. Hence, this
invention provides a video signal recording and
reprodicing apparatus which is different from the
conventional one which brings VTR, when left
temporarily stopped, to a halt after the lapse of a
given time, and protects the magnetic tape and rotary

magnetic heads from being damaged, even when the
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drum, thereby being of a considerably large industrial

value.
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CLAIMS:
1. A video signal recording and reproducing

apparatus for a video tape recorder which loads a
magnetic tape on a rotary magnetic head drum so as

to record or reproduce video signals by magnetic
heads,  characterized in that said apparatus has a
tape transportation means which temporarily stops
transportation of said tape for a time T while keeping
rotary magnetic heads rotating during recording or
reproducing, allows said tape to advance a little
after the lapse of said time T from the position of
the temporary stop, and then temporarily stopsrsaid
tape for said time T thereby to prevent the magnetic
heads and the tape from damaging. )
2. Apparatus according to claim 1, and
comprising means for repeating the advance andr

stopping of the tape after further delays of time T.
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